Introduction
Characterization of thinner and thinner materials is of increasing interest. Analysis as a function of the sample thickness is possible by electron X-ray émission spectrometry (EXES) [1] .
Indeed the analysed thickness depends on the incident electron energy Eo and this parameter can be gradually increased from the energy threshold of the chosen émission, making a near surface region as well as the bulk to be analysed, in contrast with the electron probe microanalysis (EPMA). Moreover, due to the energy range of the incident electrons (E0 ~ 5 keV) and of analysed soft X-rays, a strong peak to background ratio and weak self-absorption are present. All these factors make EXES to be an electron probe of high depth resolution.
Since Castaing's pioneering work, many models have been carried out in order to determine the intensity of the characteristic X-ray lines as a function of the sample and the incident electron energy. The aim of these models is to reproduce in an accurate way the distribution in depth of the X-ray intensity in a wide range of electron and X-ray energies. To achieve such interpretations the 03A6(03C1z) function representing the distribution in depth of the primary ionizations generated per incident electron in the target must be described in an accurate way.
These models are based on different mathematical descriptions of the function 03A6(03C1z) [2] [3] [4] .
(c) EDP (Fig. 3a) , the intensity increases with the aluminium thickness. Nevertheless the shape of the Al Ka excitation curve differs from previous ones and from that of the bulk material as shown in Figure 3b . For thin films, the intensity increases and saturates very rapidly. Indeed, when the incident energy is sufficiently high, the electrons excite the whole aluminium layer and reach the manganèse substrate. This explains the intensity saturation.
The expérimental k-ratios are presented in Figures impurity appearing at the high energy edge of the spectra. The spectra presented in Figure 9 display various features which may be described with increasing energy as follow:
. the silicon back-ground, e a first small peak due to the aluminium top layer, IntriX values computed to match expérimental. Table I . 2013 Comparison of the calculated (S(kiE0)+kiS(E0)) and measured slopes of the energy variations obtained by RBS with the apparent thickness at the Mn/Si interface (* least square method in Fig. 10 ).
comparison to the incoming energy of the ions, which is the case here: 0394E ~ 10 keV versus E ~ 2 MeV).
In order to détermine the location of the molybdenum, the energy position of various features are shown in Figure 10 versus the apparent thickness. In every case the evolution of the energy is linear. In this model, the target is imaginary sliced along planes parallel to the sample surface as shown in Figure 11 . Electrons crossing an elementary layer of thickness dz, located at depth z, are back and forth scattered between two virtual planes. The depth distribution function 03A6(03C1z) in this elementary layer results in the sum of the contribution of electrons which are into account the physical parameters which describe the electron beam-matter interaction such as electron transmission and backscattering coefficients, the corresponding energy and angular distributions and the ionization cross-section. The detailed description of the numerical reconstruction of the 03A6(03C1z) is described elsewhere [5] .
A basic parameter of the model IntriX is the electron projected range Xo; it corresponds to the sample thickness for which the number of transmitted electrons is attenuated by a factor 1/e. The electron range is estimated within 20% error for any material (Z &#x3E; 4) and a wide energy range (0.5 E0 ~ 100 keV) [9] 
